ABSTRACT. Participatory environmental governance might foster social learning, which could lead to the necessary process of social change toward sustainable development. However, current research is still largely inconclusive regarding how and under what conditions participatory environmental governance enhances social learning. Here, my aim is to improve the understanding of how participatory framework conditions influence social learning and to provide a reference point for future research. I conducted a narrative literature review, consolidating multifaceted empirical research to identify and discuss factors that explain social learning. The literature comprised 72 publications and resulted in 11 factors that are highly interconnected. These interconnections denote the causes of social learning. However, some factors such as the personal characteristics of participants have only been marginally investigated. In addition, although cognitive change is theoretically an essential element of social learning, it has rarely been investigated in the reviewed studies. Knowledge acquisition was assessed most often, but does not always lead to cognitive change. A research gap was identified between what is theoretically discussed as social learning processes and what is empirically analyzed. This review therefore presents the state of knowledge about how participatory environmental governance fosters social learning and suggests future research.
INTRODUCTION
Participatory environmental governance has received much attention from scientists and decision makers because of its potential to improve decision making. Participatory environmental governance refers to the processes and structures that, alongside policy makers, involve actors from civil society, administration, and business in deciding and managing (Newig et al. 2018) environment-related issues such as water management, energy infrastructure, and nature conservation. Social learning is a major area of interest within the field of participatory environmental governance (Reed et al. 2010 , Siebenhüner et al. 2016 ). Social learning is understood here as an analytical concept that can be used to investigate normative, substantive, and instrumental participatory mechanisms (Fiorino 1990) , and thus, provides a valuable research object. It helps to explore "knowledge claims between the parties in a process, while also exploring different values and ways of seeing the world" (Burgess and Clark 2009:183) . Social learning is a collective communication process (Muro and Jeffrey 2008) of acquiring knowledge, making sense and abstracting meaning, and disseminating knowledge (Heikkila and Gerlak 2013) . The process takes place in a social setting and leads to relational, cognitive, and technical change (Muro and Jeffrey 2012) . Such a social setting is participatory environmental governance, and thus, social learning is understood here as an outcome of participation processes. Further outcomes (the final result or effect) of participation processes can be environmental (e.g., improved habitat or water quality) or socioeconomic (e.g., changes of institutions; Conley and Moote 2003) . It is assumed that social learning through participatory environmental governance could induce the necessary social change process toward sustainable development.
Despite increasing research on participation in environmental governance, there is still a lack of understanding about how and under what conditions participation leads to improved outcomes Gerlak 2013, Newig et al. 2018) . In their recent systematic metareview, Gerlak et al. (2018) concluded that the participatory contexts in which social learning takes place have been insufficiently studied. This conclusion corroborates previous research that found that, "despite high expectations, social learning processes in sustainability appraisals are poorly conceptualized and empirically understudied" (Garmendia and Stagl 2010:1712) . Research has been conducted on participatory environmental governance, but the findings are still largely inconclusive (von Korff et al. 2012 ). There is not only a lack of empirical evidence analyzing whether participation promotes social learning, but also a scarcity of profound analytical concepts guiding such empirical analyses.
Here, I perform a narrative review to extend the findings of the systematic reviews of Siebenhüner et al. (2016) and Gerlak et al. (2018) , analyzing the issue of social learning by applying metaanalyses. This qualitative review of 72 publications supports empirical findings from a range of different research efforts and aims to identify a comprehensive set of factors that explain social learning within the scope of participatory environmental governance. A clear definition and analysis of factors influencing social learning offers a reference point for future empirical research. The findings can be used in the evaluation of participation processes, which, in addition to precise and unbiased elaboration, requires a clear definition of the indicators measured. Furthermore, the results point to research gaps and provide a better understanding of the interdependence of the participatory setting (cause) and the social learning outcome (effect). Therefore, this study makes an original contribution to the scientific debate on how participatory governance can improve environmental outcomes and promote sustainable development.
I have structured the paper as follows. First, I explain the selection of studies reviewed. In the narrative review of literature, I define Ecology and Society 24(1): 3 https://www.ecologyandsociety.org/vol24/iss1/art3/ each factor identified and then discuss existing empirical findings assessing social learning within the scope of participatory environmental governance. I then discuss the findings in a wider sense and present the interdependencies identified between causes and effects. Finally, I end with conclusions about the current state of research and point to research gaps.
REVIEW APPROACH
In the narrative literature review, I examine existing empirical findings and identify important factors that influence social learning within the context of participatory environmental governance. In contrast to systematic metareviews, which usually provide quantitative syntheses of existing research findings (Roberts et al. 2006) , narrative reviews are rather unsystematic, comprehensive, and descriptive syntheses of already published scientific results (Green et al. 2006) . They represent a valuable method of linking studies from different topics for the purpose of establishing interconnections and interpreting the results of single case studies in a broader sense (Baumeister and Leary 1997) . This process is important for analyzing the interconnection of participation and social learning.
I defined some criteria for excluding or including literature before the literature search was undertaken. To develop a theory that includes possible factors influencing social learning, I reviewed findings from studies that used multiple research methods. Waylen et al. (2015) emphasize that there is a lack of research on "imperfect participation processes" and that the implications of various aspects of these processes, such as different expectations of politicians and participants, are therefore insufficiently understood. In addition, a diverse range of cultural and political systems must be considered in the case of participatory environmental governance. My review includes various research designs and studies from different countries or regions. Because of the large, and steadily increasing, number of findings in participation research (von Korff et al. 2012 ), I only focused on studies in the field of environmental governance. Environmental governance is understood to be the setting of rules, decisionmaking procedures, and activities that serve to define social practices and guide the interactions of actors in practices (Young 1997 ) that have serious environmental impacts or center around environmental issues (Coenen 2009 ). The concentrated focus of my study is not only necessary for minimizing the amount of literature but also for comparing specific factors, meaning that similar contextual conditions are necessary. Furthermore, I chose only empirical studies assessing social learning in participatory environmental governance because I compared theoretical assumptions with existing empirical evidence. However, most empirical studies assessing social learning are explorative or do not define precisely factors that influence social learning. This reason is why I chose literature from participation research such as reviews, theoretical research, or empirical papers with strong theoretical foundation to define each factor. To ensure the quality and currentness of data in the literature reviewed, I only considered literature published in scientific journals, as a book, or as book chapters between 1990 and 2018. Definitions of participation and social learning, which further guided the selection of literature, are provided in the following three paragraphs.
As with many frequently used terms, there is no common understanding or definition of the term participation. The terms public participation, political participation, citizen participation, collaboration, and citizen involvement or engagement are often applied synonymously , and are summarized here using the term participation. I provide a definition and understanding of the term participation, but without a wholesale depiction of the scientific debate. The normative understanding of participation derives from deliberative theory, which focuses on the considered weighing of options through applied logic and reason (Renn 2006) . This understanding includes the actors involved in gaining influence over the output and outcome of the decision-making process . In contrast to traditional, sovereign, decision-making approaches, participation aims at involving both experts and professional politicians as well as lay people and organizations that are not legally responsible for making socially relevant decisions (Renn 2005) . Participation is discussed as having numerous consequences such as "promoting the development of individual capacities, building community, and legitimating the regime" (Verba et al. 1995:12) . Here, I use the term "participation" in its broadest sense to consider as many aspects of participation as possible, deriving, as much as possible, a holistic list of factors that influence social learning. Therefore, participation is defined here as a process involving citizens, experts, state or governmental actors, and other stakeholders that influence decision making at any stage of environmental governance. This definition does not include simple voting procedures for electing officials or for referenda (Beierle and Cayford 2002) . Siebenhüner et al.'s (2016) review of social learning shows that understandings and definitions of social learning vary greatly. It demonstrates that social learning is used as an analytical concept to examine social processes or is applied as a governance instrument. In addition, various goals and aims are associated with social learning, such as capacity building, knowledge integration, adaptive management , and change of governance systems (Armitage et al. 2008) or whole societies (Siebenhüner et al. 2016) . Reed et al.'s (2010) review of social learning further underlines that social learning is defined in multiple, overlapping ways, and that some concepts lack a proper distinction between casual factors explaining social learning and elements and process dynamics of social learning. As Muro (2008) argues, there is no right or wrong definition of social learning, but the diverse range of learning concepts is more complementary than competitive. Therefore, research referring to theoretical concepts similar or closely related to social learning, such as transformative learning ; cognitive, normative, and relational learning (Baird et al. 2014) ; collaborative learning (Leach et al. 2014 , Elbakidze et al. 2015 ; policy learning (Huitema et al. 2010) ; mutual learning ; multidirectional learning ; knowledge integration (Berman 2017) ; and coproduction of knowledge , Edelenbos et al. 2011 , are considered useful sources for investigating factors that influence social learning within participation processes. Such research complements the review.
Here, I discuss social learning as an analytical concept to investigate environmental governance and, more generally, transformation processes. Following Reed et al.'s (2010) definition, social learning consists not only of the elements of acquiring new information and experiences, and inducing change in the individuals involved, but must take place through social https://www.ecologyandsociety.org/vol24/iss1/art3/ interactions; change should go beyond the individual to affect wider social units. Change is understood as the assimilation or accommodation (Muro 2008 ) of individual cognition, values, and perceptions, which is not to be mistaken with establishing proenvironmental positions and behavior (Caspersen et al. 2017) . Such a change process can have multiple dimensions such as relational (e.g., improved sense of community), cognitive (e.g., change of perspectives), and technical (e.g., communication skills), and is dynamic (Muro and Jeffrey 2012) . The learning phases such as acquiring knowledge, making sense and abstracting meaning, and disseminating knowledge (Heikkila and Gerlak 2013) do not necessarily emerge as a linear development. This definition makes a clear distinction between social learning and participation: social learning occurs through participation, and thus, it is assumed that the conditions of participation processes explain social learning.
I obtained literature through multiple search methods, including electronic searching of search engines, snowballing, and identification of studies through ResearchGate (https://www. researchgate.net/) and mailing lists. Electronic searches using the terms "social learning", "learning", "participation", "collaboration", and "consultation" were performed in the Web of Science, Google Scholar, and Scopus databases. In addition, continuous literature searches were conducted through a Google Scholar alert using the terms in the title "participation or consultation or collaborative", and two Scopus search alerts using the keywords "social learning" and "participation or consultation or collaborative". Most suitable literature, however, was detected by conducting a backward snowball approach to identify published empirical findings by searching the references of articles, which continued as the study proceeded. Based on the described selection criteria, 48 publications assessing social learning were identified, and 24 theory-driven publications in participation research were considered for the conceptual part and provide the foundation of the narrative literature review (Appendix 1).
FACTORS INFLUENCING SOCIAL LEARNING
Here, I review empirical studies assessing social learning within the framework of environmental governance, examining possible factors that influence social learning. Based on the assumption that social learning occurs through participation processes, I define and discuss factors describing participation processes. Similar to the literature evaluating participatory environmental governance (Carr et al. 2012) , I distinguished three generic categories that cluster the identified factors and structure the literature review. The "participation process characteristics" category comprises factors describing process characteristics such as participation format or diversity of participants. "Normative process factors" describe desirable and often theory-driven factors. "Intermediate process outcomes" include factors that evolve during the course of participation and denote short-term effects of participation such as trust and conflict resolution. In each section for each factor, I begin by defining and conceptualizing each term, and then review the empirical literature.
Participation process characteristics
Participation format A participation format is the method and organization structure that characterizes a participation process and describes the intensity of communication or dialogue. For example, public meetings and advisory committees provide different opportunities to participate (Beierle and Cayford 2002) and can be distinguished by the extent to which the public can share in collective decision making, structure of dialogue, and the time period of participation (Fiorino 1990 ). Coenen et al. (1998) claim that different participation formats generate different outcomes of participation processes. However, there is still debate about which are the best participation strategies.
The review of social learning literature provides inconclusive findings about the desired intensity of collective dialogue and communication. Berman (2017) focuses on the integration of local knowledge within participation processes and argues that participation formats that are dialogic, take place over time, and are unmediated represent the best ways of finding alternative solutions and promoting consensus, understanding, and the dissemination of knowledge. Muro and Jeffrey (2012) found that face-to-face and dialogic processes seem to promote social learning to a greater extent than do less intensive participation processes, but that less intensive participation also resulted in cognitive change. Leach et al.'s (2014) findings suggest that "extended engagement", which means that participants engaged multiple times in a process, promotes social learning. This kind of repeated contact might reduce conflicts because time is taken to understand the perspectives of others . This idea is why scholars argue for a sufficient process duration and early involvement . Similar findings suggest that the number of meetings and activities complementary to plenary discussions, such as field trips, enhance social learning ). Beers et al. (2016) further indicate that different forms of interaction offer different potential for generating learning outcomes. In particular, participation resulted in learning when participants were able to question each other's positions and estimate the validity of proposed actions. Furthermore, the venue where the interaction takes place might also influence learning processes. indicate that a familiar atmosphere such as a pub or restaurant relaxed participants, thereby promoting a sense of collegiality.
In contrast, Cundill's (2010) findings suggest that identical participation formats might yield different learning outcomes. Her study indicates that factors such as participation format, process organization, and knowledge integration do not influence social learning directly but rather via normative process factors or intermediate process outcomes such as procedural fairness and trust.
Access to information
Access to information relates to access to external scientific and technical resources (Beierle 2002 , Carr et al. 2012 and to relevant knowledge that refers to the decision . Beierle (2002) demonstrated that insufficient access to information can prevent effective participation in decision making. suggest that the information provided in the process should be of scientific quality but communicated in a way that is comprehensible and accessible, which also makes uncertainties and controversies explicit to increase participants' competence to deliberate and make argued https://www.ecologyandsociety.org/vol24/iss1/art3/ choices. Information ought to be communicated understandably for the participants, and access to further information must be guaranteed, for example, the collection, organization, and provision of information from the Internet ). Access to information should be ensured, providing sufficient opportunities and freedom to shape the learning process and a certain degree of ownership .
Facilitation
Facilitation refers to the mediation and structuring of discussions as well as the balancing of contributions and the creation of opportunities for equal participation (Palm and Thoresson 2014, Ernst et al. 2017) . To manage the dominance of a few participants and power imbalances, which might limit equal participation opportunities and create biased outcomes, skilled facilitation is seen as an important driver of successful participation by Leach and Pelkey (2001) and .
Skilled facilitation is seen as a key factor fostering social learning by , , and . Some studies indicate that facilitation of the participation processes is critical for sustaining the relationships that lead to increased trust and legitimacy (Edelenbos et al. 2011 , Podestá et al. 2013 . consider a trustworthy relationship as essential for identifying and acknowledging both limitations and potentials of each knowledge type and perspective. However, notes that confounded agendas, different perceptions of appropriate data acquisition, reluctance to face exposure, and coexisting values can hamper the process and might make some knowledge types or perspectives perceived as more relevant or legitimate than others. Therefore, Wiek (2007:57) argues that appropriate facilitation should mediate, structure discussion, and balance contributions in a way to "cope with a great number of social aspects such as communication technology and virtuality, team size and structure (power, roles, possibility of participation), which could greatly influence the knowledge-generation performance of the collaborating agents." Furthermore, it is suggested that facilitation must be independent (van de Kerkhof and Wieczorek 2005) because defending one's own interests prevents neutral facilitation . Facilitation aiming to enable participation, and thus, social learning, ought to overcome participation barriers. Therefore, facilitators should choose a venue that is in close proximity to the target group and provide financial and other support to stakeholders requiring assistance ).
Diversity of participants
The diversity of participants, meaning the representation of interests, values, and knowledge, influences the outcomes of participation processes. Although the participants should represent a sample of the population of affected public, a relative distribution of views and interests should be pursued . Furthermore, Koontz and Johnson (2004) found that the number and balance of stakeholder types participating influence the content of discourse and the outcome.
Multiple actors must be included in the participation process because social learning aims to integrate different knowledge types (Brown et al. 2005) . According to Knoepfel and KisslingNäf (1998) , the social learning process is influenced by the number and type of participants. However, van der Wal et al. (2014) argue that an increase in participants does not necessarily improve learning conditions, but rather that a balanced stakeholder selection is key. Mostert et al. (2007) showed that a lack of participant selection might lead to the absence of important stakeholders and thus reduce the legitimacy of the participation process and opportunities for social learning. The selection of participants should not only be guided by the identification of all relevant perspectives and interests, but should also consider issues of power and create a balance of power, which is viewed as a prerequisite for social learning . van conclude that participants should be selected by an independent facilitator. They argue that a balance between homogeneity and heterogeneity needs to be achieved: heterogeneity to ensure alternative viewpoints and ideas, and homogeneity to provide a common ground for discussion and action. However, van de acknowledge that this may be hindered by people's lack of motivation to participate in the first place.
Participants' characteristics
Some studies indicate that the participants' characteristics influence participation processes. Participants' characteristics are manifold and, next to gender and age, behavioral patterns such as civic attitude or the political engagement of participants (Parés et al. 2015) are summarized in this term. Furthermore, the creativity, willingness to cooperate, commitment (Leach and Pelkey 2001) , and competence (skills, abilities, knowledge; Webler 1995, Beierle and Cayford 2002) of individuals are important participant characteristics shaping participation processes.
In contrast to , Leach et al. (2014) consider the characteristics of the individual participating as important features that influence the learning outcome. highlight that the different mental models and framings of the process by participants, based on the reasons for participating, expertise and knowledge, previous experiences, interests, and perception of the problem, need to be recognized to encourage change. It is essential that the participants involved are open to questioning their own underlying assumptions, values, habits, and actions. found that social learning is influenced by participants' individual degree of knowledge of the respective topic. In addition, Egunyu and Reed (2015) suggest that learning activities and outcomes differ for men and women because norms and traditions about the place of women and men in society hinder engagement in certain topics and participation in general. This situation leads to fewer learning opportunities and possibilities for getting to know unfamiliar topics. Furthermore, established social norms as well as different levels of education and literacy might limit opportunities for learning and influence.
Context
A clear definition of what "context" entails is difficult because the characteristics defining context are almost endless (O'Toole and Meier 2015) . Context consists of the features of the type of issue, pre-existing relationships, and the institutional setting (Beierle and Cayford 2002) . Furthermore, pre-existing social and cultural contexts are important features influencing participation ) and describing the given situation.
A comparative case study conducted by Cundill (2010) found that variation in social learning might be explained by preexisting institutions. Hierarchical institutional structures and cultural Ecology and Society 24(1): 3 https://www.ecologyandsociety.org/vol24/iss1/art3/ frameworks may provide insufficient support for participation and, therefore, social learning , Benson et al. 2016 . Giebels et al.'s (2016) findings indicate that governance approaches to knowledge generation need to match the context. They found that factors such as knowledge capacity and conflict are important contextual factors influencing learning processes. Their approach builds on the findings of Jennings and Hall (2012) , which indicate that the perceived availability, relevance, and credibility of (scientific) knowledge has an effect on the acting agency's readiness to engage in dialogue. However, crises such as environmental disasters (floods, etc.) might also increase general awareness and overcome institutional barriers. They create pressure to act and they lead to increased citizen demand to become part of the decision and planning process , which might trigger social learning (Siebenhüner et al. 2016) .
Normative process factors

Procedural fairness
The factor of fairness (also justice) can be understood in multiple ways within the context of participation processes and is often not clearly defined in the reviewed literature. However, the reviewed literature most frequently addresses aspects of procedural fairness when considering fairness or justice. Issues regarding distributive fairness are discussed within the terms "effectiveness", "efficiency", and "satisfaction". Following Webler (1995:47) , an ideal participation process should realize popular sovereignty and political equality so that participants "must presume each other to have equal chances to effect the formulation of the argument." Procedural fairness indicates whether people's ability to attend, initiate, and participate in discourse as well as contribute to decision making comply with normative assumptions and expectations about fairness. Furthermore, stress that procedural fairness is a "subjective impression" of the process. and Leach et al. (2014) found that a participatory process characterized by equal participation in which participants feel that they are heard and treated fairly enhances social learning. Controversies exist on whether to establish an open dialogue that can be attended by everyone, or to limit groups of participants . Furthermore, Leach and Sabatier (2005) provide evidence that fair processes are not only highly associated with social learning but also with trust among stakeholders. see the facilitator as being responsible for ensuring a fair process. However, very few empirical studies analyze issues of procedural fairness.
Effectiveness, efficiency, and satisfaction
In contrast with procedural fairness, which refers to the process, the factors effectiveness, efficiency, and satisfaction relate to the (perceived) output and outcome of participation. The effectiveness of participation processes measures the impact of a participation process . Efficiency judges the outcome of the process in relation to the resources used (Ernst et al. 2017) and is closely related to what Carr et al. (2012) refer to as cost-effectiveness. However, some studies emphasize that the participants' perception of their own effect on the participation process should be measured instead of effectiveness. Respondents may subconsciously overestimate the effectiveness of the participation process they were involved in "to avoid the emotional discomfort" (Leach et al. 2002:665) . Furthermore, satisfaction with the process does not equate to being totally content with the results (Parés et al. 2015 . Satisfaction relates to one's own participation and whether it was satisfying. This concept differs from the perception of procedural fairness, which refers to whether the participation opportunities were fair for everyone. Koontz's (2014) findings from a comparative case study in Germany and USA provide evidence that greater social learning is positively associated with participants' greater process control and perceived individual efficacy. It is suggested that the capacity of individuals, or faith in one's own ability to engage (meaningfully) in the process, can enhance learning outcomes , Kumler and Lemos 2008 , Natarajan 2017 . The appropriate facilitation and communication of information might help to overcome limited confidence in one's own abilities to participate (Natarajan 2017) . No literature was found that analyzes whether efficiency or effectiveness influence social learning.
Legitimacy
Participation processes can increase the legitimacy of the final decision, according to Duram and Brown (1999) . Legitimacy examines decision-making sovereignty and whether procedural weaknesses or breaches exists that lead to an invalid process or results. Legitimate processes are defined by Carr et al. (2012) as processes that include consensual decision making and shared power.
A transparent process that provides clarity about the procedure, deliverables, tasks, and responsibilities as well as the principles and rules is seen to establish legitimacy and increase learning opportunities (Tippett et al. 2005, van de Kerkhof and . Mostert et al. (2007) found that clarity regarding the definition of roles as well as the means, timing, and purpose of participation are the most important factors influencing social learning. stress the importance of following a "democratic structure", which refers to participants' ability to decide on an agenda and procedures. This structure could provide unplanned opportunities for collaboration and thus push the limits of predetermined agendas set by government authorities. Muro and Jeffrey's (2012) and Schusler et al.'s (2003) research indicates that participants' greater process control enhances social learning. The perception of the problem may differ from participant to participant, which calls for joint definition of the problem and consideration of all perspectives to create a learning atmosphere (Mostert et al. 2007, Kumler and Lemos 2008) . Ultimately, a group agreement of this kind may indicate shared understanding (Koontz 2014) . Rowe and Frewer (2000:24) argue that for successful participation in decision making, it is necessary to "enhance trust in regulators and transparency in regulatory systems." However, empirical studies investigating the issue of trust in participation indicate that the relationship between trust and successful participation is more complex (Beierle and Konisky 2000, Yandle et al. 2011 ).
Intermediate process outcomes
Trust
Many scholars emphasize the importance of trust in learning processes. Leach et al. (2014) found that the level of social learning is correlated with trust among participants. This correlation can Ecology and Society 24(1): 3 https://www.ecologyandsociety.org/vol24/iss1/art3/ be explained by the enhancement of a smooth process and the exchange of knowledge due to a trustworthy environment. More precisely, scholars argue that trust helps participants to open up and share insights and information or to deal with uncertainties and elements of social learning such as change ). Koontz (2014) argues that the process of trust building indicates a perception of other participants as being true to their word or commitments, meaning that people are also willing to expose weaknesses to others. De Vries et al. 's (2017) study indicates that trust between participants depends on interaction patterns that are characterized by listening and showing concern for each other's position and perspective. They conclude that respect and appreciation are more important drivers of trust than are long dialogic processes. point out that trust in facilitators is especially important and, thus, a trust-building process must take place to establish such a relationship. This idea implies that a longer process is needed to build trust. In summary, trust seems to be both influenced by other factors and influences other factors (in addition to social learning) such as procedural fairness.
Network building
Network building refers to processes that either establish new or strengthen existing relationships between participants, creating benefits of gaining resources, insights, and cooperation on tasks (Koontz 2014) .
Existing networks affect social learning because access to sources and integration of information and knowledge depend on the composition of the members involved (Gerlak and Heikkila 2011) . Thus, network building can expand access to a wider variety of information and knowledge sources that influence social learning (Crona and Parker 2012) . Network building is assumed to foster the integration of multiple interests and thus enhance social learning, but this requires further investigation (Benson et al. 2016 ).
Conflict resolution
Resolving or reducing conflict is often a seen as a goal of participation (Beierle and Cayford 2002) . Following Cuppen's (2018) definition, conflict is an attempt by people to articulate and advocate their concerns and interests that are perceived as being insufficiently represented and considered by decision makers. Conflict is a process closely tied to the participation process and can encourage participation, enable learning processes, and avoid unproductive outcomes (Cuppen 2018) . Consensus is often understood as having overcome a conflict or indicates that participants have reached an agreeable decision, which does not necessarily result in a high-quality decision (Carr et al. 2012 ).
The degree of conflict or tension between parties within the process is assumed to affect social learning (Muro and Jeffrey 2012) . Beers et al. (2016) highlight that disagreement is important for social learning because constructive conflict, rather than participants merely complementing each other's information and ideas, would enhance shared mental models. These conflicts and tensions should not be avoided but mediated by skilled facilitation (Brown et al. 2005) . In contrast, Knoepfel and Kissling-Näf (1998) argue that consensus on problem recognition, the need for action, and selection of instruments and processes during the implementation phase needs to form among participants to enable negotiation and ultimately to reach a valid decision. There is a lack of research providing a more in-depth look at the causes of conflict, such as different values, vested interests (Siebenhüner et al. 2016) , and power relationships (Egunyu and Reed 2015, Gerlak et al. 2018) .
DISCUSSION
Previous studies have found that social learning varies in its intensity (Muro and Jeffrey 2012) and that a participatory process can enhance knowledge of a specific environmental problem and about the interests and concerns of various stakeholders , Muro and Jeffrey 2012 . Knoepfel and Kissling-Näf (1998) reason that it is essential for collective learning processes that knowledge is developed on a cooperative basis and made accessible to various actors. They suggest that the dissemination of knowledge depends on individual cognitive change, the compatibility of information with existing beliefs, the quality of information, and political pressure for change. According to Brown et al. (2005) and , the participatory format should form spaces for reflection and open exchange, which are considered key elements for the successful integration of different knowledge types, norms, and values. Such a learning environment is supposedly characterized by the establishment of new perspectives for the actors involved, helping them to become aware of their knowledge and conduct from a distance .
However, the metareviews of Gerlak et al. (2018) and Siebenhüner et al. (2016) found that the causes of social learning are insufficiently studied. My narrative literature analyzed empirical findings to detect factors that influence social learning. In Table  1 , I summarize these findings and show how the factors influencing social learning are interconnected.
My narrative literature review demonstrates how empirical findings suggest different desirable values for single factors. Furthermore, the desirable target values of factors might be conflicting. For instance, inclusive participation aiming to involve everyone might contradict in-depth, face-to-face dialogue, which is only possible with a limited number of participants. Thus, in practice, there is a need to balance different factors. The review not only showed that social learning processes within the scope of participatory environmental governance are multidimensional and dynamic (Muro and Jeffrey 2012) , but that the factors influencing social learning are interconnected and interdependent. For instance, a trustworthy relationship between facilitator and participants is necessary to foster productive knowledge exchange. However, trust needs to evolve and may depend on other factors such as the duration of the participation process. Therefore, in line with several other scholars , Beierle and Cayford 2002 , Carr et al. 2012 , Biddle and Koontz 2014 , I conclude that to understand social learning processes fully, the interconnections between participation process characteristics, intermediate outcomes, normative process factors, and elements of social learning such as acquisition of information and cognitive change need to be investigated explicitly. also explain social learning. The directions of influence and interdependencies ( Fig. 1) represent assumptions, to some extent. Whether these connections are causalities or correlations needs to be tested. My review shows that certain relations and effects have not been sufficiently analyzed, such as the influence of gender or age on social learning. These interconnections between causes and effects are addressed by the reviewed literature, but a systematic analysis is lacking. The concept is a product of existing research but with research gaps that need to be further investigated. The literature evaluating participation processes is often concerned with normative goals such as effectiveness and efficiency. However, these goals were rarely considered in the literature on social learning. These differences might be explained by the different research foci of the two fields. Nevertheless, the comparison of the two research strands made it possible to identify additional potential factors such as effectiveness, efficiency, and satisfaction, which otherwise would have been overlooked. Findings from other research fields (Ringberg and Reihlen 2008, Glowacki and Molleman 2017) imply that the inclusion of individuals' characteristics and preexisting attitudes could further improve assessments of social learning in participatory environmental governance.
The majority of literature reviewed comprised case studies from Western democratic countries (Appendix 1). Thus, the findings discussed here may not be applicable in other political and cultural contexts. Contextual factors such as existing institutions, rules, and social norms influence social learning, but these factors have not been analyzed fully. Factors such as access to information, legitimacy, and procedural fairness describe democratic decisionmaking procedures. It is assumed that participatory spaces that provide options of codecision and open negotiations do not exist in nondemocratic regimes. Therefore, it can be questioned how social learning can take place in autocratic regimes that deny access to information. Social learning is assumed to lead to social change, i.e., change in institutions, norms, and behaviors, which is not desired by autocratic regimes. These factors are closely connected to the question of which governance formats promote sustainable development (Adger and Jordan 2009, Atkinson et al. 2011 ).
The reviewed literature revealed some important research gaps. Although cognitive change is considered to be the main element of a social learning process, this aspect has hardly been studied.
Ecology and Society 24(1): 3 https://www.ecologyandsociety.org/vol24/iss1/art3/ Most of the reviewed literature reported on acquiring new information. To account for the variety of factors influencing outcomes, an evaluation of participation should not only measure whether goals were achieved but investigate the specific factors determining each participation process (Koebele 2015) . Most literature focused on the process and hardly discussed aspects taking place after the participation process had ended. However, Jami and Walsh (2016) argue that the outcomes only become apparent beyond the immediate end of the participation process, especially when it comes to learning processes that lead to community building and improved trust in decision making. This perspective calls for research designs that collect data after the participation process has ended. Further research in this field should test the deduced factors using a noncase-study design and investigate participation processes characterized by less intensive communication and dialogue to provide broader methodical and contextual variety to the body of empirical evidence. Each research technique and method measuring social learning has limitations, so the research design must be chosen based on the specific research interest and may also depend on the resources (money, time) available.
CONCLUSIONS
I report on the current and ongoing debate concerning how social learning is stimulated by participatory environmental governance. I applied a narrative review and offered an in-depth qualitative description of factors that influence social learning by comparing empirical results. The findings provide a conceptual and empirical understanding of how participatory environmental governance fosters social learning and contributes to a transformation toward sustainable development.
The literature review supports previous findings that research is focused on process-related factors such as facilitation and participation format and rarely on intermediate outcomes such as trust (Biddle and Koontz 2014). The most commonly applied methods are ex-post evaluations looking at case studies, case surveys, or empirical studies focusing on a specific region mainly in Western democracies. Many studies focus on water governance, which indicates a long tradition of participatory governance in water governance, especially in the USA (Sabatier et al. 2005) . Participation within the context of energy-related issues appears to be an emerging research field. The concept of social learning has been an aspect of scientific investigation for some time. Although cognitive change is an essential element of social learning and is discussed as the main driver of social change processes, empirical evidence of cognitive change was detected less often than other elements of social learning such as acquisition of information. Furthermore, Muro and Jeffrey (2012) point out that acquiring knowledge does not necessarily lead to a change in perspective. This result indicates the need for more empirical assessments of social learning within the scope of participatory environmental governance.
Evaluation studies are not excluded from bias because the values and attitudes of the authors are reflected in the evaluation criteria (Conley and Moote 2003), which greatly influence the results (Carr et al. 2012) . I first identified the factors influencing social learning by evaluating theory-based literature in the field of participation research, and then I discussed each factor with empirical findings from literature assessing social learning in participatory environmental governance. Reviewing papers from two strands of research and comparing theoretical assumptions with empirical evidence has not only helped to deduce factors that are less biased, but also to provide an in-depth understanding of the interconnections and interdependencies among the factors influencing social learning. However, the identified research gaps need to be addressed to understand social learning fully. Because of the amount of literature reviewed (72 publications) and the significant overlap of factors and issues cited in the literature, it can be assumed that this review provides a holistic assessment of the empirical evidence.
Although some participation research studies as well as studies assessing social learning have highlighted the importance of differentiating between causes (processes) and effects (outcomes), most studies did not clearly define independent and dependent variables. The findings suggest that there might not be a direct causal relationship between the design of participation processes and social learning, but perceptions of the process as fair or legitimate, and intermediate outcomes such as trust, have a strong influence on social learning. For instance, the intensity and duration of the participation process influences the intermediate outcome of trust, which in turn enhances social learning. The further and in-depth investigation of these interconnections might help in making informed choices about how to facilitate participation processes. Some process characteristics conflict in the sense that an inclusive process might not result in intensive face-to-face dialogue. Therefore, future investigation of how factors and their interactions affect outcomes can help to provide recommendations for facilitating participation processes in practice. 
Responses to this
How participation enhance social learning, application of evaluation criteria Case study, Switzerland
Cognitive enhancement: giving detailed, but accessible information on the very first day, offering citizens chances to co-design the education process, combining "classroom" learning with field trips, giving participants chances to discuss what they learned in small groups, encouraging them to put their new knowledge to work in impact assessment activities; moral development: structure(familiar atmosphere, regular meetings), rules and facilitation, activities (connecting theory with reality), trust; Obstacles to social learning: missing confidence in one's impact
We believe that a focus on achieving the criteria for social learning combined with the criteria for fairness and competence will result in public participation experiences that are widely viewed as successful. The changing nature of state-society relations, the institutional structure, the role of actors and networks, and actor trust and buy-in to the system have all enhanced social learning.
Social learning has been critical in facilitating reform implementation so far, and will likely continue to be an important factor for the future sustainability of the new management system. 
Analysis of the challenges that the co-product-ion of know-ledge poses to the researchers, and of the roles in which these challenges are met
Observation of 4 transdisciplinary research projects, involved researchers in an iterative, selfreflexive process
Power: Addressing power relationships between different actors Integration: Ensuring that a common understanding emerges Sustainability: Ensuring that knowledge co-production serves the purpose of sustainable development
The intuitive assuming of specific roles seemed to be clearly guided by the objective of promoting and enhancing knowledge co-production, based on openness and the search for deliberative interaction of all the thought collectives involved. knowledge mobilization and exchange can be helpful to realize coproduction. The way in which methods of knowledge production are used and the intention of the involved actors to combine and harmonize knowledge is more decisive for realizing coproduced knowledge, then the methods themselves. The level of interaction in the method used is important for realizing coproduced knowledge.
because of discipline congruence and institutionalized relations. Knowledge co-production between stakeholders on the one hand and experts and bureaucrats on the other is more problematic and leads to problems of legitimacy in knowledge production and decision-making. 23 Gerlak and Heikkila (2011) Examine how the framework helps diagnose the specific types of learning processes and products that emerge in this setting, as well as the factors that influence these learning processes. 
